The temperature correction and the check system of the conductometric flow injection analysis for measuring the salt content in food were proposed.
mated by linearity at interval around the center temperature of (dC/dt) of the straight lines were calculated. The temperature coefficients were defined as the quotients where dC/dt where devided by observed conductivities (Cs) at standard temperature (Ts: nearer temperature to in each temperature section).
Temperature coefficient,
One can calculate the conductivity (Ct) at an arbitrary temperature (t) within each temperature section by following equation.
means the temperature coefficient of the specific temperature section to which t belongs.
The availability of this correction method was evaluated under different temperatures and resulted in good agreement with biases less than 0.2% (w/w) designated as NaCl.
A conductometric flow injection analysis (FIA) of the salt content in food was developed in a previous paper1). The theory of the method is based on the fact that the conductivity of a properly diluted sample solution strongly correlates with the salt content of the original sample, if the salt content of a sample is relatively high and yet the concentration of other coexistent electrolytes is low and nearly constant. The application of the conductometric method to the FIA method resulted in a powerful technique to determine the salt content in food.
The developed method, however, requires a strict control of temperature, because conductivities of electrolytic solutions change about 2% per degree of temperature change. At this time, the temperature control for the developed apparatus by using a thermostat is difficult because the flow rate of the solution is relatively fast and the mixing coil length is relatively short . Namely, it is difficult to determine which part of the system is the most effective to control . Consequently, the measurements had to be performed in a temperature controlled room (This means that all parts of the system are thermo-controlled). Elimination of the temperature effect for this FIA system is an important for the practical use of this system. Furthermore, for strict measurement, it is necessary to check the change of dilution ratio and that of cell constant. This paper proposes the temperature correction and the check system of the proposed FIA system.
Materials and Methods
Apparatus and Reagents Conductance measurement equipment used was described in a previous paper2).
The flow system was the same one as reported previously. mVmV2). The current passing through the cell is detected by the ohmic drop across the standard Temperature measurement: Temperature probe was inserted just after the flow-through four electrode cell by using a glass T-tube.
Results and Discussion
Correction for dilution ratio When the FIA system was used for long duration, samples would be adsorbed on the inner wall of the tube, the confluence point of the tube would be changed and the silicon tube of the microtube pump would be fatigued. These might cause unavoidable slight changes of flow rate and influence the peak response. So, it is necessary to correct these factors.
The coefficent of dilution ratio was defined as shown in Eq. (1), and the validity of the coefficient was examined under conditions of minor variations of dilution ratio (experiment A and B in Table 1 ) and of NaCl concentration (12.5%, 10.0%) by using 15% (w/w) of NaCl standard solution dilution ratio is 1: 885). Coefficient of dilution ratio, D=Hs/Ho (1) Hs: theoretical peak height, Ho: observed peak height The results of dilution ratio correction were satisfied with relative error less than 1%, as shown in Table 1 . This correction form also i ncludes that of variation other than dilution ratio, such as cell constant.
Temperature correction Fig. 1 shows the relationship between conductivity of NaCl solution and temperature, along with the NaCl concentration as parameters.
The temperature dependence of the were different from each other at each temperature section.
The variation of temperature coefficient by concentration was less than 3% (see Fig. 1 ) and, therefore, averaged temperature coefficient was used for temperature correction.
One can calculate the conductivity (Ct) at an arbitrary temperature (t) within each temperature section by using Eq. (3),
the temperature coefficient of the specific temperature section to which t belongs.
In the present FIA method, a regression line was previously set at and observed conductivity at temperature t was converted to that at and then salt content was Table 3 Conversion  equation  of conductivity   Table 4 Result of temperature correction (46) calculated from the resulting conductivity. On the basis of Eq. (3), one can derive conversion equations which can convert the observed conductivites (Ct) at arbitray temperature (t) within each temperature section to those (C20) at as shown in Table  3 . The validity of this correction method was shown in Table 4 . The temperature was set at the center of each temperature section, which would make a largest error. The biases designated as % (w/w) of NaCl were less than 0.20% (w/w).
In the case that more precise meaurements than mentioned above were required, it was possible to reduce the variation to less than 0.2% (coefficent of variation) by this correction method under the controlled temperature condition.
